The nifH and nifDK promoter regions from Rhizobium japonicum share structural homologies with each other and with nitrogen-regulated promoters from other organisms.
In several species of Rhizobium the three genes which encode the nitrogenase complex are separated into two operons, nifH and nifDK. We have mapped the transcriptional promoter sites for these two operons from R. japonicum USDA strain 110 by S1 protection analyses using bacterial RNA isolated from soybean nodules. Transcription of the nifDK operon is initiated at a site located 46 nucleotides upstream of the proposed translation initiation codon. nifH transcription initiates predominantly at a site 152 nucleotides upstream of the proposed translation initiation codon. An additional minor start for nifH is found 35 nucleotides downstream of the major initiation site. The nucleotide sequences of these promoter sites are presented. Comparison of the major R. japonicum nif promoter sequences reveals a high degree of sequence homology with the conserved sequences clustered in the -11 to -15, -21 to -25, -27 to -31, and -38 to -41 regions. Conservation is also observed for the -11 to -15 and -21 to -25 regions with the R. meliloti nifHDK, a cowpea Rhizobium nifH, and even Klebsiella pneumoniae nif promoters. The -27 to -31 and -38 to -42 region homologies are not conserved with the other known nif promoters. These results are discussed in light of models for nif promoter activation.